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(54) Title i SUSTAINED-RELEASE HYDROGEL PREPARATION 

(54) WB<D%fo Y"V»®m>m 

(57) Abstract 

A sustained-release hydrogen preparation comprising at least one drug, an additive for making water penetrate into the 
preparation and a macromolecular substance which forms hydrogel. It can nearly completely gel when it stays in the upper parts 
of the digestive tract, i.e. the stomach and small intestine, and can release the drug in the lower part thereof, i.e. the colon. The 
preparation enables the drug to be well dissolved and absorbed even in the colon, thus achieving a stable sustained-release effect. 
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m b « 

-120315 ^fg^teM^-f Kny'^jStlC^STK^FttS^ 
£ ii/^tt 3 - f - -f > ym#\*J&l£&ffi L tz $> O^\#§SBS63-215620 

If £S#J £f 5 ^ £ & ' W K n y;US!#k£ fc#&BB 40-2053 



WO 94/06414 PCI7JP93/01297 



Pharm. Tech, Japan 8(1), (1992), 41 1) 0 
Hie, ^t)g^©^ti^¥-Mt)^t4^J^^-rSicp^L 

+^^MIk«lI-ei,^i^t>nt§f; (^ffJH»25 (11), 
(1983), 29 H) o 

IP^s ^HEtis £i>tt < i t> ( 1 ) -g£Lh©H^ ( 2 ) g^J 

15 rt^^-e7K^ilA$-ti-^/'cfe©^n^J^ (3) Kn^;b 

£ Jfc/Sf- § b t) s TSftS _bfiB© W «fc O'/jNjji^® 4j 

20 O^70%ift L < ^80%J^±^y;WbLfct*cH^^9o 
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t+y7x> 7* 7 y t° U 7-;k 7 x h° U if >^f * H\ 
7tF7;77x>, T S J t° >J >\ 7xttf>, JMt7f-;bX 
5 >s *;l/fc* N xh$ K'J >s ^>r/y>> 7x/t"d 

H\ ^M^>7h-;b^©ftMj«^ ffiK-f yy;l/bTK, - h o 

yt'U 7Aij y J^iK >fV o-;k iggfct K77 

t njl7°v?i?y, imtT I V U 7f-»J >^ ^7^7'J h\ >^uK 

5 5 >s Il^7x >kF7; >fOKkX^ $ S 

7o7'J7-;k n;btf 7°nK^ ^ K^OJSH^ 7t^';b 
t* ^ - 7'oA7u D JlMM, i y 7 5 A „ JStK 7 □ 5 - ;H|© 
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j bJiy t ymommm, ffi&*~ : y>, i?*b*i/>, mm^u 

7°l/ K-7'o >^ MJ7A->;o> s ^7">^0£/&HJPf£ 

^7ii/77-hs x;ut°u K\ f-7°uy>, 7°^7y h-;u^©-/i 
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Kn + y^o b°;M f-;H?;bn-x (HPMC) N 'J t*— ;l/ tin y K 
y (PVP ) „ #y JL?-\syyi) n-jl (PEG ) HOTfe/gft^^ 
ijib^yyfJbif (CMEC) , /N-T F'D + y^ub° 

;M f;H?;bo-X7^l/- h (HPMCP ) „ Jim^^Jl 

157 -159 (1983)&tf r||^ / ^ 7 No. 1 , £$f¥W*!lfflflij , 
• 7X#fl5]b, 77 Ft^x>xti, 78-82 (1988) ) 0 

&mm&&^tz>i3mmmztLZ> mm^s 6-49314^, 

F R 2 4 6 0 6 6 7 -*§•) 0 

0*^2 0 ± 5°CT^5^T> ft£ l< ii4^T©fc©t'*^ 

£ 0 U li7KttS^J iLtli, 7L (i\ ^ijxf U> ^ (PEG ; 

W^-fl ^n n n£PEG400,PEG1500,PEG4000,PEG6000,PEG20000 B*tt 
25 ^*±®0 N #«J t*-;Hr°o <J K> (PVP ; fllx.^ f^o n o«PVP K30 
BASFftM) o^^ig&o^o^i^ D- v;Ut*h-;K + 
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©Ms ^'Jt + yxfl/«t7->i (HCO; ^RtfCremophor 
RH40 BASF ftSU HCO-40, HCO-60 Bjfc'r * jjJlX&m > # U * 

^F68 mnm±mm *tz&#v**i/^*i/>v)\,e?yftm% 

IliXf/l/ (Tween ; #RtfTween80 H3J|C{b^±S!0 ^©^ffi/g 

10 7;;tl, ^";b;>i©7;7||^^ 

U^Oct LTte, PEG6000, PVP, D - V Jl t" h -;H§= 

15 5^©#ft> fcSWi, ^B#©B#(7)^t|^®^0H^^j;^^ 

iCtoTlft^ 3Uift^k&£>&^ -f 7T?titS!#&fa2ll#R^ 
bl^m ^%^4~5B#r H lT-*^ (Br. J. clin. Pharmac, (1988) 
20 26, 435-443 ) 0 t h ©^T&fttf&^i: 4 ~ 5 ^flfSiSPI^Ii 
{^^{-y;Wb^Tr§S^©fiJ^^^ l^o -j&faicfcU $^j 
MC^LT, 5~80M»%s l< &5~60K»%i|££T&£o 
&7KttS3d0£*fcU ^©^»^^iy';Hb^'rtS15(ctTriit 
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b mm g % mox^^ *Mt% 0 

(25°C) 0*S&j&<lOOOcps ^ft^tC^Cif^L^o 
»400 ^&±©&©^W £tt*o 

J^TU J K (PEO) (fiRf2\ i§3 n D n£Polyox WSR-303 

15 ^fi : 700 75, : 7500-10000cps ( 1 %7Kj^^25 0 C) ) . 

Polyox WSR Coagulant (^±%^T*500 75, : 5500-7500cps 

(111)), Polyox WSR-301 (W-^ft^m. : 4 0 0 75, *£g : 1650-5500 
cps (|5l) ) N Polyox WSR-N-60K (^fi^M : 200 75, : 
2000-4000cps (2%tK^25°C) ) l^-f ft t>n.-^ yii -'<J Ktt 
20 N /N-r F'o + y^o t°;M f-;H?;Un-x (HPMC) (fij^tfj^ 

h O-X90SH100000 (fM : 4100-5600cps ( 1 %7K-/£$20°C)), 
y h n-X90SH50000 : 2900-3900cps ([^) ) N y hn-X 

90SH30000 (ttfi : 25000-35000cps ( 2 %7X^20°O) l^tl fed 
Mit^lM) , * Wi/^f ;l/-fe;l/n-7t h >J >)A (CMC- 
25 Na) f">n-XF-150MC : 2 0^ 

fe^l200-1800cps (1%tK^«2 5 °C) ) x V > □ - XF-1000MC 
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: 4 2 7o, f£^8000-12000cps (|h|) ) N 1f>D-X 
F-300MC 3 0 7j N tt£2500-3000cps (|I1))B#M& 

> W Fo^yxfM;l/n-x (HEC) ^ 
£ HEC -t?;bSE850 W^i 1 * : 148 ffiM. 2400-3000 
5 cps (1%tK^2 5°C) ) , HE C^V -fe;bSE900 (^^fi 
: 156 ^ N f£^4000-5000cps ) & L 

(I^M>yt'^l/^ij7- (0!l;U*;fr-##-;U94O 
: ?»^]250 7J) B.F.Goodrich Chemical ft*!) 3§#<Wbft£o 
ff£ L< ^^^»200 7j£(±©PE0 T"*5o £8§R^ 

1 %7K?t^25 o CO^^3000cps £LtT* SffiSH^JfiStt & © <t 
cftbO'W Koy;U^BJcf SS^I^Ktix -St L < tin 

20 4&4>tt < t h 6 ~ 8 B#r B miiB#, W^ftt L < (il2B#F^^Ji|iii 

25 fc&©«]gij©tt5f. -j&to id li- 

st 600m g j^T©^^J(cfe^T N /N>r F u ? zMftTyaM 
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&mm±mcftt6m&m&t Lr(iio~95s»%, l < ^15 

/W K n y ;l/^fi£SSlPolyox WSR-303 (£(TPOLYOX303 t^o) 
100 li^lc^Lt, $7Kteg#jPEG6000 £150 SM^@2£ U ?L 
I^^S^U t'f^l/^ffll,^ m^Elton/ftT-fT&U 
iIS8.0 mm, — £jtM200 mgV&M&'&tZo 

LTB*^#12ftIE (OTs 0 i:) (The Pharmacopoeia 
of Japan XII) mm^WiW 2 ^ UWffeitit&W&W- 2 & 

S (D obs ) Zmmttzo D obs.fc*K $*;Kb^ (G) £HtBLfc 
(IK UK $5U) o 

::IK ^Mb^cb(i^J*©^Vl/^ffMLfc^^©fiJ^^^-ro 
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1 0 

^SB^Ofim (*izim&) tfrteL-C, »5U &*)%&-fZ>Zt 

io j^-e^So 



15 





D obs 


G 


(h) 


(mm) 


{%) 


0 


8. 0±0. 0 


0 


0.5 


6. 8±0. 03 


37. 9±0. 7 


1. 0 


5. 8±0. 2 


61. 1±1. 8 


2.0 


4. 0±0. 05 


87. 9±0. 4 


3. 0 


2. 0±0. 0 


98. 4 ±0. 0 


4.0 


0.0 


100 


5. 0 


0.0 


100 



( n = 3 , mean± s. e) 

(D obs) 3 

25 >TMm (G, %) = ( 1 ) xlOO 

(D ini) 3 

•Dobs -.mmfeik, y;MhLt^i«©II 
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1 1 

D ini : &&te1&m<Dt&ffl<D&.m. 

flTk&S&Ji LT. PEG6000 ££&vn>T $u>f)\,mU 

(2) $7M£g#J©^M{;:-o^T 

KnY;W&j£SSIP0LY0X303 lOOM^iift LT, it7j<i£g 
&JPEG6000 £0M»«^150 Mg&£TF0liJ£T-Bfi£ U ?L££* 
10 T7l£U t^^bx^ffll^, frftE 1 ton/frTfTftl U fiS 
8. 0 mm, — mg©^J^M^ 0 

£g (D obs ) £fiiJ^Lfco D obs «k 0 N ^Mk$ (G) L 
112) o 
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G (%) 

POLYOX 303 : PEG 6000 







2 h 


4 h 


100 : 


0 


29. 7±2. 9 


50. 5±1. 4 


100 : 


5 


44. 2 ± 5. 2 


78. 0±2. 1 


100 : 


10 


52. 3±2. 5 


83. 9±0. 5 


100 : 


15 


84. 6±0. 5 


91. 2±2. 0 


100 : 


25 


84. 6±0. 6 


N. T. 


100 : 


50 


85.2±0. 6 


N. T. 


100 : 


100 


87. 1±0. 2 


N. T. 


100 : 


150 


87. 9±0. 4 


100. 0±0. 0 


N. T. ;Not Tested 


(n = 


3, mean±s. e) 



15 &m&m 

ll7K14S^JPEG6000 £15SM (^JS»©13. 0%) S2^"TSC 

7Kt££#JPEG6000 ^10Si^ (§t£iJM©9. 1 %) 
J: t) > 4 B#P H lT80%&±y;Wb-r£ C i^^tlfio 
20 (3) &7KttS50©X* U-~>^ 

Kny;l/^J5ScSS|POLYOX303 lOOfiiSBldtt LT^ ^-Mll7j< 
&S#J100 MSB£@B£U ¥L#+T*il&U jrJJlzfuxZm^ 
T N ?TttE 1 ton/ft T-?T££U itS8. 0 mnu — &eM200 mg®§tglj 
25 £*§fc 0 
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5 l^^Oll (D obs ) £fi!|j£Lfco D obs «k t) * $*;Wb* (G) 
£»ftLfc (^3, [213) o 



ffitaSU ?£$P# (ft) G (X) 







29. 7 ±2. 9 


Lactose 


8 ml 


24. 4 ±1. 9 


D-Mannitol 


6 vd 


26. 8±1. 9 


Inositol 


tf 


42. 0±1. 5 


Glycine 


4 vd 


80. 9±0. 7 


PEG20000 


// 


86. 2 ±0. 3 


Pluronic F68* 


// 


95. 1±0. 4 


PVP K30 


2 mi 


82. 2 ±2. 5 


Dextran40 


// 


85. 9±1. 0 


Meglumine 


// 


93. 4±0. 8 


Dextrose Anhydrous 


// 


94. 2±1. 5 


Lysine-HCl 


// 


95. 1±1. 3 


ft - Alanine 


// 


99. 3±0. 2 


PEG6000 


1 ml 


87. 1±0. 2 


Citric acid 


// 


93. 2 ±0. 3 


Maltose Anhydrous 


// 


93. 7±0. 7 


Xylitol 


// 


94. 0±1. 4 


Sucrose 


// 


94. 2 ±1. 1 


D-Sorbitol 


// 


97. 0±0. 4 


D-Fructose 


// 


100 



25 *Polyoxyethylene [160] Polyoxypropylene [30] Glycol 

(n=3, Mean±S. E. ) 

(£) 1 gfrmM-t&<DiZ<&mte7k(Dm (20± 5°C) s 
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muM 1 g £ © tc&gftzR©*/^ ti-eft 6 mi £ tz it 8 

POLYOX 303#^B#i{i^|5l^©^;Wb^^^L, ^Jrt^^T^Vb 

PVP K30 „ PEG6000 N D - V ;1/ t: h - Jimi&M&Vm^gM (4>tt 

10 (4) Kd^;1/B^S^J©^M 

h 7 ^ ; 7 x VRtF'Ii-*;^^ t° > (Pd) ^=t^))/Wkt 

® 7-trF7;77x> 



#L7j (mg) 



20 





50 


50 


50 


50 


50 


PEG6000 


50 


50 


50 


50 


50 


P0LYOX303 


40 


50 


100 


150 


300 




140 


150 


200 


250 


400 


lES (mm) 


6.5 


7. 0 


8. 0 


8. 5 


9. 5 



25 JC^J&ft£?L££*T7l£U t^^UX^ffl^ts ttlE 
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1 5 



<D Il-^^yt°> (Pd) 

Pd lli^, HCO-60 0.2S*^. t Kn + y^o t°;M f-;Hr 
;Ua-X (TC-5E, (f^b^±M) 0.4 SM^jK - ^ * y -;Uyl 
$(1:9) KigflSU X^l/-K7^f-^ffll^ «&S£$L 

Myj (mg) 

X^b-K^-r D D n l 128 128 128 128 128 128 128 

PEG6000 32 32 32 32 32 32 32 

POLYOX303 64 96 120 160 200 240 320 

fi* (mg) 224 256 280 320 360 400 460 

! M (mm) 8.5 8.5 8.5 9.0 9.0 9.5 10.0 



^5 izTFi-i&ft&^tp-cm&L^ *j jizfvx&m^T^ frist 

15 E 1 ton/frTfTt£ U (Pd 80mg^W) £f#fc 0 

-#;i/^t o > (Pd) (D^fjimm^-D^, uwi&ftitzo 

(114, [15) o 



✓ W K n y ;l/ffMS&JPOLYOX303 ©HWiK-ck (9 ^HiiM^ > 

25 50mg£fflW;i§£, POLYOX303 ^»100 mg (i££lJM©50%) &± 

BB^SCitcJ:^ iSH^T (^° K;HH$iii^200rpm, P H6. 8 ) 
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l^mtlX, Pd 80mg£ffl^fcii£, P0LY0X303 ^»96mg (t£&J 
SM©37.5%) £l±W,&t&Ztlc£!9, MMWT (/< K^0« 
&200rpnu pHl. 2 ) K&^T bl2mWJ>±fitth£ftnZltZ Z bi)< 

^^?MS(t±l^]l< 45:i^Snfc, 12B#PTO±©#cfcij© 
^^ffl^1"5Ji^tc{±. 1£e^^K fc:fcfrfc70ii«EU:fr£ L< ii 
io ioo mgRJ:©'W KDy;i/ffMS^JcD#W^g-e*-sc<h^$ 



15 



7tF7;77x> 50 
PEG6000 50 
# U if U 1M K (PEO ) 250 



20 ^ijxf l/>t+t>f K (PEO) ilTte, TO^*90^f. 100 

200 ^ 400 500 ^^^(^700 J0fc0^ffll,^ 0 ?L§£* 

9. 0 mm N — |^ItM350 mg£?#fco 

^(D it^-^^t 0 > (Pd) 

25 Pd 1111 HCO-40 0. 4fig8^ t Kn + i/^n t°;l>y f ;H? 

;bo-x (tc-5e N mmm±m o. 8 smsb^tk • y * y 



WO 94/06414 



PCT/JP93/01297 



1 7 

(i : 9) izmmi, xyu-K^'ft-^ffl^t, mm&mitz 

mmij (MSG) 

5 . 

7.7V- K^-Yn a n 2 178 

PEG6000 48 
^xfl/^^ K (PEO ) 344 

*'Jifl/l/*W K (PEO ) iLtti, #^*90^ 100 ^ N 
10 200 7j n 400 7j n 500 TjttzltlQQ 7j(D k®&%^tz 0 ¥L§£*T7l 

mnu -i^fi*568 ng<D&ffl (Pd 80mg£#) &Ufz 0 

ttz (116. 0 7) c 

KnyV^MS^J^ U if- U yjrj-VJ K (PEO ) 

20 mg£ffl^fci§£ N PEO ©¥^#^»400 ^±©^U- K£ffl^£ 
CthfcJ;^ mmWT K;U0|£ig2OOrpnu pH6. 8 ) fCfc^T 

(5)^{-^^iLT. Pd 80mg£JiW;:i§£, PE0O^^i200 
25 ^SCi^Rjf^&ofco 
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1 8 

(5) in vivo K%tfZ?)lft&<Dmm 

/n>T FnYJlfcJ&m\ (POLYOX303 ) icftU itzkttg^J (PEG 
6000, PVP K30 , D - V;Hi b —Jl) MT<Dm&m&r«lfa1JQl 

ton/ft-Cn§fcl, mm.O mm, -|£M200 mg0&#J£#fc o 
POLYOX303:PEG6000 = 100:10,25,50,100 
POLYOX303:PVP K30 = 100:10,25,100 
POLYOX303:D-V;bt*h-;l/ - 100:10,25,100 

io 4zm%mm 

mzmm^-kLtzw^-?)^ (dog a, b> K&wm\*ikzQ*i 

tthKmn&^LtZo 2 mam^y h '<J]/V* -JlN a Jficg¥<& N 
ML, HILfCo TBffcWrt.fctK teSI£IUJKU D obs £ftiJ£L 
fco Dobs «kf9y;Wb$ (G) fcgttLfc (^8) o 
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10 



15 



20 



25 



4 7 mmm^% 



DOG s^sm 






IMJH 


in vitro 


(POLYOX303 


100:) 




D obs(mm) 


GO0 


GOO 


A PEG6000 


10 


MM 


6. 8 


38. 6 


52. 3 


PEG6000 


25 


MM 


2.8 


95. 7 


84. 6 


PEG6000 


50 


Id If 




100 


85.2 


PEG6000 


100 


MM 




100 


87. 1 


PVP K30 


100 


MM 




100 


82.2 


D-y*EM 


100 


MM 




100 


97. 0 


B PEG6000 


10 




3.2 


93. 6 


52.3 


PEG6000 


25 




2.9 


95. 2 


84. 6 


PVP K30 


10 


1 


2. 5 


96. 9 




PVP K30 


25 




2. 9 


95. 2 




D-'/MfM 


10 




2. 3 


97. 6 




D-v/i/t*M 


25 


W 


2.9 


95. 2 





Dog a T*im*&2mmT*mm*tT*izi£mtT«&W}iT:ist) ^ 

PEG 6000 10 *E£Lfc«aiJBW;J\ f ^T80%£l±y;Mb LTfc 
in vitroO^iStr^LTl^o 
Dog B ■Z?tit9:4^2^'T?^Jttlrtt=?S : SLT*5t)^ "T^T© 

£Lh®MHci;i9. in vitro^80%&±^;Wt£#£C£©T£S 
fizkf£S£lj (PVP K30 % PEG6000 „ D - V;b t* h — ;b) 



PCI7JP93/01297 



2 0 

Lfc'W Kn^;H£tein vivo icfc k7k^i££ijF*3g|5£ -ejf A U 

y ;Wb l ^ t o c i mn & ^ <t & o 0 

Vt^^y^A, XfT'jytT^y^A, 

^-f + 3 ^-^^©^^^s v;nf>$^ h y ^a, 
^JfcigfflL^5^t?*n(i\ ^-f^T-^cfc^o #i>Ltf, life, 
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2 1 



5 



10 



15 



20 



release part) £W LT^T t> «fc < N W;U*#ffcHJ3^8J|;:j£;ftffi£ 

HIHn PEG6000 Kny;Hfttttt»!3Woy;l/^j56ttiftfe 
H2(i. PEG6000 ^W**^b^#fcJi^0y;!/^fiSSK»^^ 
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2 2 



10 



15 



20 



H4 fcU POLYOX303 <DW.&M.tm&1£W}k<DM& (S5 : h 
11 5 ti, POLYOX303 ©E£*£i8tWl&<2:©KI& (Htl : 
H6« N PEO ^ii^tB^iii©^ (»: 7-te h 7 7 7 
HI 7 fcU PEO ^ii^m^Sjd:©^ mm : i&g^^t 0 

HI 9 (is ^Jfefll 1 Rtftk&mX 1 oy;l/3gfi!cttK^S*^t-o 

mm$^ mmn (Dm&mms^ztveconvoiution &&&&&& 
mu^ mmms (sr) 3 csr) ©^k^s^s 

B15fcU 3 Jt^^ 3 ©^ 7 M4^MftJf 

•To 

to 
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to 

H»J 1 

AAP 100 (MSB) 

10 PEG6000 400 

POLYOX303 300 
7tF7;;7x> (AAP) RCfPEG6000 £80T|-e»» Lfc^, 
#£PM;U »U:„ W%iPOLYOX303 U * 

JJl7UX&m^T, iTiElton/ftftTiL^ [IS 9 mm, -^M 
15 »400 mg (AAP 50mg^) ©$&3fl£fi;fc 0 

JfcM^ 1 

AAP 100 (MSB) 

POLYOX303 200 
AAP £POLYOX303 £HJ*i£T"Zl& U t-f^l/X^ffl^T, fj 
20 t£El ton/ft TJT&eU 5 mm. -&M300 mg (AAP lOOmg 

©$t#J£*§fco 

(i) 1 

\>\ mmtp<Dkh? tewmz-zmmitz (H9, ms) 0 
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2 4 



in vitro7§rt}f^MH (%) (^#2$. /■? K;l/&200rpm) 

B5Ph1 (h) 0.0 0.5 1.0 2.0 3.0 4.0 6.0 8.0 10.0 12.0 

tt^yj 1 0. 0 9. 4 15. 7 25. 8 34. 7 42. 8 56. 5 68. 3 78. 4 86. 4 

UMM 1 0. 0 8. 8 13. 2 21. 8 32. 4 39. 1 55. 3 69. 2 81. 9 92. 1 



20 



(2) 

LTBI^iit£I#&J£2&£ffll\ BI^£bi«i£3l2 

10 fa^ «9 tfJU ^VWbLTl^H^#©itS (D obs ) £ 

flfl^Lfeo D obs y;Wfc$ (G) £M£tfjL;fc (^10, H 9 ) 

£10 



15 »j 



D obs G 

(h) (mm) (%) 



bmt&Jj 1 



;m 1 



0 8. 5 

2 7. 8±0. 2 21. 5±7. 6 

4 7. 5 ±0.1 30. 0±2. 5 

6 6. 7±0. 1 50. 4±3. 0 

0 9. 0 

2 5. 6 ±0.03 76. 2 ±0.3 

4 3. 1±0. 01 96. 0±0. 1 

6 0 ±0.00 100. 0±0 



(n = 3 , mean±s. e. ) 
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2 5 

(3) ^f7g^il 

fo2ommm&itzW:\i-7'jijt (n = o iznmmi<Dm\x2 

m (AAP lOOmg) loXtftmmjjl (AAP lOOmg) %MOm£ t t b 

5 mmitz amu mm 0 RjRii&fcu aap ioong7K««i. v. s# 

^fOJfll*+**«*-7 , -^*M*H»i LTDeconvolution 
(£12) o 

io w^7y-^- 



15 



20 



mi 


AUC 0-24 C max 


T max MRT 


(ng • h/m£) (ng/m£) 


(h) (h) 


it&mij i 


1469. 7±537. 5 343. 7±21. 7 


1. 3±0. 3 4. 0± 1. 2 


HS^J l 


2702. 8 ±151. 5 349. 9 ±36. 1 


1.5 ±0.3 7.0 ±0.3 




(n 


= 4 , mean±s. e. ) 


£12 








) 


B#r a i (h) 


0.0 0.5 1.0 2.0 3.0 


4. 0 6. 0 8. 0 


J±fx#L^ 1 


0.0 8.1 18.7 27.2 33.3 


37. 8 45. 9 50. 3 


hwj 1 


0.0 7.5 14.3 31.0 39.1 


45. 9 60. 2 75. 5 



W (h) 10.0 12.0 24.0 
it^^yj 53. 1 55. 4 58. 8 
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in vitro$tfci*&-etiJt&M3f 1 <hHWJ 1 (is tM[H];{f ©gft 
«&£*Lfc (1218, H9) 7k©^Ai£« WWb^) 
<mte^tz (119, mo) o ^nt>o^j^^7{cign^:#L^M 

jt^iiB^b^^^^T^^ (mio) o ttz, tbtmjjim^-m® 
mm^mmm^mmmuTmm (auc ) & foftffi^mm 

10 AUC «fc D^MRT l$s<? 7+^/Jn$ < , ^b^£l&ilf£0f&#£gtt 

^»U^B#©*Sjfa^^^tlM^ (C max ) liitK^ 1 

Deconvolution JC.kSlRJK^Sli^tiJ^lgm^ittgL^o Jt& 
15 m 1 &#^tt»3JjWI3ft£±a5fcft®?- 2 l$M(iin vitrei 

^Ci^lJ^o CtlC^LT, ll«iJl&#B#tein vitro&tbt£& 

t>frT*&% (H12, ^12) o 
(4) ^fpgiMil 

25 ^6B#^fiJ^^S^J^7K30miii^(C^PS#LfCo ^SJ(i^> 
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^ 3, 4, 5 t ltz 0 



10 



15 



20 



25 



^13 





DOG Na 


2B#Fb1 




e mm 


tmmjj i 


1 


fcfc RH 


£± BM 






2 


1 


in m 


m m 




3 


/Mi 5 


m m 


£± &§■ 


mmm i 


1 


Id A 


m m 


is m 




2 




m m 


& m 




3 


>M§5 


m m 


£± Bm 



MW*n±%&iz3mmu±* in vivo iz^xmmmumit 

1 01 14 1 m& L T ^ fc ^\ t) ii /N© 5 <fc cftiM i;#SLT 

®/i{bl : ±^^§B#rHl^^2B#^T:^^Ci^$n^o tf-ttfcS 
IPJ 2 

ISP) 



Pd 
HCO-60 
TC-5E 
PEG6000 
POLYOX303 



160 (] 
80 
160 
400 
240 
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2 8 

i&M-iJJlsv^y (Pd) , HCO-60, TC-5E <fc PEG6000 
feU (Wuutfy • J? j-jl) Kmmi, K^-f 

*J JlZfVX&m^T^ tt&E 1 ton/frtffTSt U fig9.0 mm, - 
5 l£fiM346. 7 mg (Pd53: 3mg#W) ®t££l]£*§fco 



Pd 


130 (S 


mo 




Tween80 


26 




(SR) 


CMEC 


130 






P0LY0X303 


57.2 






Pd 


30 




ISfcSB (QR) 


TC-5E 


15 







Wk—iibWy (Pd) N Tween80 fc«fc OTEC£yI£f£$ (>>? 

15 «^l£^L^o ^p n Q iPOLYOX303 U ^ ^ 

T, f!i££E 0. 8ton/frT?tT&EU itg8. 0 mm, -^S*171. 6 mg 
(Pd 65mg#r^r) <D$m (SR) £^fc 0 SUi-. Pdfc«fctfTC-5E 

I^Tn SR (Pd 65mg) iCjg&fiP (QR N Pd 15mg) £=i- h U — 
20 HM194. 1 mg©ifctfi$L# 2 (Pd 80mg) £ftti 0 

±IB-rl#btlfc^^j2Sa f J:b^^2 i^o§ N J^T©f£l££fT 

(1) -/§£BI£1£ 

^It^iLTS^^^^mi^^fflO, S^i^aj^ltSm2 
25 & (^ e K;l/&) (-J;^^ o K;Hn]|iii^200rpmT-^^ff ofc 0 
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2 9 

mm (h) 1.0 2.0 3.0 4.0 5.0 6.0 8. 0 10. 0 12. 0 

^MWi 2 11. 9 29. 4 46. 4 61. 9 74. 4 82. 1 92. 1 97. 0 100 0 
o (SR) 

mmm 2 14. 0 28. 7 45. 1 60. 5 73. 1 82. 2 94. 3 99. 8 99. 3 
(2) ffrmi&um 

& (a°F>S) fc<fc(3/<K;b[UI£ig&25rpm -eKB£frofc 0 2 B# 
10 P^^t£?pj^f9tbL. fMlLT^tl^Utoomk.® obs ) £ 
z&iJ£Lfc 0 D obs «fc*) N fMtm (G) £||fct}Lfc (^15) 0 
£15 



15 



20 



j 






D obs 


G 




(h) 


(mm) 


(%) 


it! 


PM^2 


0 


8.0 






(SR) 


2 


mtti l 


0 


Hi 


5fef!l2 


0 


9. 0 








2 


5. 4±0. 02 


76. 2±0. 3 



( n = 3 , mean±s. e. ) 

(3) -oh^kb 



tt20BM»ALfcttlf-$Ol,* (n=6) lCfSJ60J 2 ©ifrHJx 3 
Ie (Pd 160mg) feck^i:b^M^2 0^Jx 2 i£ (Pd 160mg) £ 7 K30 

/UV ^-eSS^Lfc (^16. H13) o 
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3 0 



:16 







AUC 


C max 


T max 




(ng • h/m£) 


(ng/ mi) 


(h) 


mnm 2 


(Pd 160mg) 


375. 7 ±89. 3 


52. 9 ±15. 5 


7.3±3.5 


tm^io 2 


(Pd 160mg) 


125.0 ±31. 8 


53. 6 ±12. 5 


1.3 + 0.2 



( n = 6 , mean ± s. e. ) 

in vitro»tottffcTW:Jttfc&#2 (SR) £H»iJ2te. mmm 
10 ©»ajSMtt£*L;fc (£14) ^\ *©-<lAME WWbSO 

<mte-ot: (^15) o cin&©«isj*>r?icfiiPt8:#LfcjgSN Jt 
15 Tsp-c(in%^tb • yk&tsn^< ^ztmnzo 

HWJ 2tft#B#ttfBffcWTasfc#ff+S 2 B#p H ^#kM4«M 

»|J2^B#©C max liifcifc^ 2 &-^B#£ ii^l^^T** o 
20 AUC itm.0 {£±i+.Lfc 0 
H^'J 3 

pd 65 ckmo 

Tween80 13 (SR) 

CMEC 65 

PEG6000 65 

25 POLYOX303 65 



Pd 15 (QR) 
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M-^ibyt°> (Pd) N Tween80 & J; tfCMEC£/I&7g$ ( : J Z 

PtPfz/JiLfco f£4£ n n a £PEG6000 fcJ;O*P0LY0X303 U ^ 

;l/^U7.^ffl^T> fTiStJf 1. Oton/ftTtTlit U fig8. 5 mm, -|£ 
5 S*273 mg (QR. Pd 65mg^W) ©t£&J (SR) &f#fc 0 

1^ MWiB (QR) £LT£lJj£Pd 15mg^^WrS^J^t#/c 0 
J£t£M# 3 

pd 65 cmmrn) 

Tween80 13 (SR) 

10 CMEC 65 

P0LY0X303 28. 6 

Pd 15 mtkB (QR) 

TC-5E 7. 5 

m.W.~ti )\y : J\£y (Pd) , Tween80 «fcO f CMEC£ii£igj& (>^ 
15 nny ^> • {cjgjSLs X^U- >T ^ -£ffl^T. 

ttUfz/JSL^o f£'Jgn n nc!:POLYOX303 £yI£U * J JbzfUX&m^ 
t> fri^E 0. 8ton/frT-tT!SE U fi&8. 0 mm, -&SS171. 6 mg 
(Pd 65mgirW) ©^J (SR) *%tz 0 ft\K^ Pdfc J; C/TC-5E 
uu t $ y • J $ j -ji) iz-mm, 
20 1^T> SR (Pd 65mg) ic^M (QR, Pd 15mg) h - 

&ESM194. 1 mg©gtglj (Pd 80mg) £?#fc 0 
(1) Z&ft&g 

& (a'FM) id^/"? K;HUte^200rpm-e^^fto^ o 
bm^Jj3 (SR) £H«!|3 (SR) 0^dH^ISm^lHl4ic^-r o 
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3 2 

(2) v^mm 

& O 0 K;l/&) (Ci!9^ 0 K;HE]^ii^25rpiD T^^ffo^ 0 2 B# 

SM (W obs ) ZfflmitLo W obs «fcJ9 N ^70^2^^^ 

;Kb$ (G) feJUULfc (£17) o 

£17 

y >^ffMf£llf£ J| ( n = 3 , mean ± s. e. ) 



10 



15 



mm 




W obs 


G 


(h) 


(g) 


(%) 


imm 3 


0 


0. 167 




(SR) 


2 


0. 153 ±0. 0 


8. 2 ± 1. 4 


H»|J 3 


0 


0. 276 




(SR) 


2 


0. 055 ±0. 4 


79. 6±0. 4 



G (%) = (1 ) xiOO 

(W ini) 

w obs : mmmt&Wi, fjimmm^mm 

20 W ini : (D&fflmm. 

(3) >r * s^ki* 

mommmikLtzWi£-yjix ( n = e) immms srscxqe 

&2§fc (Pd 160mg) &&Xf\mtoJ5Z 2^ (Pd 160mg) £7j<30^ 
25 /UV ftTSfl^Lfc (HI15. £18) 0 



WO 94/06414 



PCT/JP93/01297 



3 3 



18 

Wltl^W)'*? * (n=6, mean±s. e. ) 



5 



m\ 


AUC 0-24 


C max 


T max 


MRT 


(ng • h/vd) 


(ng/«0 


(h) 


(h) 


mmij 3 


125. 0± 31.8 


53. 6 ±12. 5 


1.3±0.2 


2. 4±0. 4 


%mm 3 


547. 1± 180. 4 


81. 6 ±14. 8 


3. 9±1. 1 


6.3±1.0 



(4) jzmm&Mi 

zm^tz c^i9) o ^ 'MtesmftL, ^n^n±^^>o^mi, 

2, 3, 4Stf5iLfc e 
^19 

15 ^'{bw^cDfei ommtsmA) : 



20 





DOG No. 


2 mm 


4B#r H i 




km$&Jj 3 


4 


(fa o5j 


M M 






5 


M Si 


IS H 


m m 




6 


/Mil 


@ M 


ifa mi 


mmm 3 


4 


/Ml 5 


& SI 






5 


m m 


In II 


m m 




6 


/Mil 







25 in vitro^tb^T?tiJtK^3 (SR) £H»ij3 (SR) {± N (J 
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(^i7) o M$mm<DMm, mmm z&vmmij z itimmm® 
mrnmimmmti • «RiR$n(c< \,^t&wz e cnc^it, 

(015) o RJRl^P5*<^at-*C«i: 
10 ^b. H«iJ 3 &-^B#©C max ttJtK^ 3 S#B#«t (i{?^T** 
AUC te^4.4 feMKltz (^18) o 



15 



M 4 




Pd 


80 (mg) 


PVP K30 


32 


HCO-60 


16 


P0LY0X303 


240 


mum 


4 



MM~tiJlvt°y (Pd) „ PVP K30 ■S&mCO-GO&jl 9 J-MZ. 

20 tz 0 mtL^m'RM^lB^ ?I£U fT&U fi££9.5 mm, 

*372 mg (Pd 80mg#W) (D®LM^%tz 0 

Pd 80 (mg) 

TC-5E 32 

25 HCO-60 16 

PEG6000 32 
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POLYOX303 240 

mnm 8 
wtmm 4 

mk-iifrWy (Pd) N tc-5E fc<kjyfHCO-60*7K • J?;-;)/ 

5 (i : 9) k»i¥-u ^©*)»tt*i!a»««Lfco mm&mFn 

{CP0LY0X303 , •/f^j4n 1 gffi^*^DX., ISiftLfc. miL&iZ 
9. 5 mm, — mg (Pd 80mg^W) 0$&$J£f#fc o 

m&m 6 

10 Pd 80 (mg) 

TC-5E 32 
HCO-60 32 
PEG6000 32 

P0LY0X303 384 

15 mnm n. 2 
mbim 5. 6 

*SK-*;l/^b 8 > (Pd) N TC-5E \ HCO-60*5j;tfPEG6000 ^iK • 

(i:9) «j$u zQ®mm&mm&mitz 0 

©P|g^n n n fCP0LY0X303 . flHR*j5.6 mg*@^*£Jn;U ftstt&tfc L 
20 fc 0 it^ a n n {c-/f^J5. 6 mgffi^»fcJ;D ; ^»j'fb^J^Jn^, L 
fTt£U S&llmnu — 8 mg (Pd 80mg^) 

Pd 80 (mg) 

25 TC-5E 64 

Tween80 32 
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PEG6000 32 
POLYOX303 360 

mvm ii. 4 

tiLWlitffl 5. 7 

mWl—1JJli?\f> (Pd) N TC-5E fc<tO*Tween80 • / ? J - 

(1:9) fc*f¥Lfco Lfco «i n D a 

JCPEG6000 „ POLYOX303 N M^R^JS. 7 mg*B^g£;0n;i N f£5£j£& L 

fTl£U itgllmnu — i£M585. 1 mg (Pd 80mg^W) <DffcM*% 

o 

H«J 8 

Pdfci;tfTC-5E &7l< - / ?J-Jlim (1:9) KigfBU >W 
3-*-&ffl^T\ H»J7 (Pd 80mg) fcjUfcffi (Pd 20mg) £ 
=»- b U -itS*625. 1 mg©^J (Pd lOOmg) ^#/; 0 
HWJ 9 

Pdfccto'HPC-SL^^ -;wci§j$¥U 3-^-^m N 

^WJ7 (Pd 80mg) KMWL® (Pd 20mg) £zi-bU — 8£M 

625. 1 mgO^J (Pd lOOmg) £f#fc 0 

H«|J10 



Pd 


80 (mg) 


TC-5E 


64 


HCO-40 


32 


PEG6000 


48 


P0LY0X303 


344 




11.4 




5.7 • 
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10 



Pd, TC-5E fc«fctfHCO-40£7k- * * J - )Vm. (1:9) Kfefg 

Ltz Q mmm&mm&mLtzo mm&m&wEGmo , polyox303 n 

*jR«5.7 mg*S^»£ft)7U ftSig&Lfco m&^mmi5.1 mg 

M585. 1 mg (Pd 80mg^W) ©»J^|#/"z 0 
HW'Jll 



Pd 


100 (mg) 


TC-5E 


80 


HCO-40 


40 


PEG6000 


48 


POLYOX303 


300 




11.4 




5. 7 



Pd, TC-5E fccfctfHC0-40£7K • ( 1 : 9 ) fcig 

15 Ltz 0 mm^mm^LtZo Ptl§f£;*in n n(::PEG6000 , POLYOX303 , 

»«R3W5.7 mgffi^i^iO^, KSJfittLfco ^£^^5.7 mg 
ffi^**5«fc^»^J«rJn^. N yI£L JTttU eSlljnm, HEM 
M585. 1 mg (Pd lOOmg^W) O^J^f ^ 0 

( i ) m&t&m 

& (^°K;I/&) {-J;^/N 0 K;HEl|5ii^200rpmTi^lt^<To/-c 0 
25 (2) <<*g:#6Ufc 
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£1 B 104 Blffli!«lS!#Lfco gftttlcgjfoU MS*aiS$l«& 

teHPLC/UV ffiT?flSJ£Lfco 

mi 

^WiJ 5M6 O^-fnfe 1 B 1 0&#^£^T^C24MI (& 

DF 37.5 (mg) 

PEG6000 37. 5 
POLYOX303 75. 0 

10 ^^o7xt^Na (DF) N PEG6000 fc «fc D : 'POLYOX303 £?L§£t£ 

T7l£U *JJl7VX%m^T, rri^Elton/^T-tT^Ls us 
7 mm, — i^Sil50 mg (DF 37. 5mg) <D&ffl&& tz 0 

4 

DF 37.5 (mg) 

15 P0LY0X303 75.0 

DF£P0LY0X303 £?U**T7l£ U Jl7 U X^ffl l^T, ?T&E 
BE 1 ton/ftT"fT& U jgg6. 0 mm, -|£Mll2. 5 mg (DF 37. 5mg 

(1) 

W ^^©DFteUV&fCTftiJ^Lfc (018) o 

(2) fji]&j&&m 

25 & (A'K;l/j*) fcckiV*K;U[I]|£iIft25rpin TSCIfc&fTofco 2 B# 
IS^^te9J*K»5tbL^ y;WbLTi^«s:^ap^©jtSl (D obs)£iJ 
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mttzo D obs ? M\M (G) £»£fcLfc (^20) 

^20 

^>ffMt$^f£JI ( n = 3 , mean ± s. e. ) 



20 







G 










(h) 


(%) 


IWJ12 


2 


88. 2 ±1. 1 


itl&«4 


2 


37. 0±4. 6 



(3) >r*&4ai* 

10 &20H#re3&:&L;fciifc*-$Ok£ (n=5) K%%mYl (DF 37.5 

mg) fc^tfifc&M;^ (DF 37. 5mg) £tR30j^ «t t h fCjgP&i?- L 

2u mi9) o 

^21 

15 mn&5- (*&£) KM 





AUC 0-12 


C max 




T max 


(ng • h/m£) 


(ng/mf) 




(h) 




5052 ±1357 


1188±147 


1. 


7±0. 6 


mmm 12 


8537 ±1941 


1381 ±222 


3. 


0±1. 3 



( n = 5 , mean±s. e. ) 

mm&^itz 018) t)\ tko&AjSs cy;wk^) «*#<sfc 

25 4 &#e# i jt^ l THjfe^ji2fi:#i^o m.*mmm \t m h & iz^m 

(U19) o mmiu 4 tbmLxmmmu^ 
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B#©AUC £**Lfc («21) o *fct>5, KttH^T**-5 

^ n7 ^' ^Nafco^T * d t {C J; Ij N flfffc 

H«U3 

5 DF 75 (mg) 

PEG6000 75 
P0LY0X303 150 
^^□7xty^Na (DF) x PEG6000 t> «k CKP0LY0X303 £?L££^ 

•T7i^L, jr-fji-fux&m^-c, tmi± i ton/ ft tam mm 

10 8. 5 mm. — ££g;i300 mg (DF 75mg^) <Dmffl£ftfc 0 

mmmu 

DF 75 (mg) 

PEG6000 75 
P0LY0X303 300 

15 y^n7xty^Na (DF) N PEG6000 «fc tfP0LY0X303 £¥LI£>£ 

Tf7l£U t^^l/X^Ot, frifcflE 1 ton/jrefrtfc U US 
9. 5 mm, — $eS*450 mg (DF 75mg#^) ©t£glJ£f#/-;: 0 

7j€fy> 40 (mg) 
20 PEG6000 30 

POLYOX303 150 

Ir^^^y, PEG6000 , POLYOX303 fc«fctf»jR'3!|£jE£fc % ft 
i£U Um. 0 mm, — |£Si222 mg (7 r ^ef- ^ >40mg^^) ©|£ 
25 *0*»fc o 
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Mm'<Jl-i?t°> 15 (mg) 
TC-5E 30 
HCO-40 5 
5 PEG20000 40 

P0LY0X303 207 
'M'iRM 3 
m^<)l~'J t°>, TC-5E fc«fct>*HC0-40£7K • ^ ^ 7 
(1:9) KmMLtZo SiJicPEG20000&J;tfPOLYOX303 ZMSLtz, 

io •btmmmmzm^T, m^ a ^mmm^mmmntz 0 mt&& 
m-RM^m^L, mtu mm. o mm, — i$s*3oo mg 

^17^X7 0-^ 40 (mg) 
15 -fJlu^y^FQS 40 

POLYOX303 196 
WRM 4 
117^X70-;^ ^;l/n^7 ^F68 , P0LYOX303 fcj^jf^ 
SI*iB£lMM^ ^it^LfCo ^mp n n^fT^L, II8.5 mm, - 
20 t£g«280 mg 0^7^X5 n-JHOmg^W) (D$MM^mtz 0 

IlHXo->> 0.2 (mg) 

D-VJliib-Jl 17.8 

POLYOX WSR N-60K 180 

25 rf^j 2 

i£f^Axn->>, D- 7;btf h-;bfcJ;m>E0 (POLYOX WSR N- 
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60K) *x*y-;i/£flHvt\ fi^ifittL. *&*Lfc 0 E&SKff 
'RM^U^, fr&U ilg 8 mm, -ftm*200 mg 

5 fflk^^ruttVy 60 (mg) 

M 37 
HPMC (90SH30000) 180 

3 

m^fn+f^, en. HPMc*5«tcf»^3w*ji^ii % ea; 

0 iatfcLfco JaftiS^fTiS H^9mm^ — ££fi:it280 mg Ofilft-f > 

xo4-^> ; >60mg#^) 0i£#J£f#fc e 



HWJ20 

77/H7tMfD-;b 0. 16 (mg) 
MtKv;!/ 47.84 

15 #-4^-;b940 100 

5t^J 2 



fci:^-/i^j^rl^m. fl£U mm 7 mm, -tSS*150 mg (77 
;H7t^fo-;b 0.2mg^) ©^J^m/Co 



20 nm&m 

AAP 100 (mg) 

PEG6000 200 

PE0(polyox WSR N-60K) 300 



h7; 7 7x >(AAP),PEG6000& <fctfPEO(polyox WSR N-60K, 
25 ¥^^«:200^) £¥L£fc*T*I£U *JJl7l/X*m^T^ ft 
teffl ton/^FTrtJ^L, fig 1 1mm, — £t£l 600mg (AAP 100 
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tmm 5 

AAP 100 (mg) 

PE0(polyox WSR N-60K) 300 
5 AAP fc£tfPE0(polyox WSR N-60K) £?U£^T:7l£ U t-<Jl~f 

UX^ffl^T, nm&lton/ft-emfcl, Eg 9 mm, -|SS»400mg 
(AAP lOOmg^W) ®m\*Wtz 0 

(1) fe&mm 

yy&mK MmiptDkk? izuvmz-zmfeitzo 

(2) YJimi&mm 

fed; K;b0fei§^2 5rpm T*i£S&£fTo fc c 2 B# 
15 H&fcte3!l£#!>fcHU ^WbLT^^^^ofim (D obs)£rHJ 
£Lfc 0 D obs ^ . yVHt^ (G) ^^tbLfCo 

(3) >T*H!#ttB 

^2 0M|fe;£L«t*-^;M: (n=6)(Cj:b»ij5 (AAP lOOmg) 
fci^H»J2 0 (AAP lOOmg) £7K 3 0 ml £ t £gEP&# L fc 0 
20 Wft^ifiiU M*IiM^teHPLC/UV STiUJ^L^o 

in vitrom&UffiT teltl&M 5 £H»J2 0 fi N fMlH]*! 
25 ib»ij5^#B#ii:b^LT^Wlj2 1 &#B#©M|i£^$|^|£ 
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Vamg. (C wx)l$it&M5&t§-V%t&&m^'C&'3tz1)K AUC.MRT 
fMi£&MT-^ -^©jfa^mtJ^ft^^o^Qiij^^^-ta t>© 

25 ffi&Mtyns&ZW o7i^>y £ NaU© l^-f ti(DM^J]\Z l^T £> IRJR 

^B#r H i^E^Ti^ci^siis$nfco lot, M©titt(ife 
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S * 0 I 

l. 4>tt<<ht> (l) -KLL©M>k (2) «[»Jrt«i=7K*«A 
£tb£fcJ6©^Mk fccfcO* (3) /n>T Kn^b^BfiJc^Si*^ 

3. ^jrtgpjcTK^aA^-a-s^too^M^ j^ansji g*<?sjS¥ 

15 M^ttS^L 

4. KoyVb^ff^t-^^^ : ftlK^^I^*200 ^±Tr 

1 %7kZ§*& (25°C) ©^S^lOOOcps Jil±T*Ss 
-St iizig^±0jl^^i?* o T i> «fc ^iS^^fCfr b 5» 

20 5. Kny;l/^^-r^^^M^\ < 'J 

6 . £j>ft < i & ( 1 ) IM£tt©85M»%£JT©— MU:©lgtk 
(2) *!ffl^#O5 7!»M80S*96Oi!!»JrtaPfc7K*«A*-fr4fc«) 

25 ©$sMk (3) S!#j£#©io7iM95fig%©'W Kny;u 

^fiR-f SiS^^KA^^SSH^OlgH 1 5 IBf&©'W Kn 
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7. 'j>tz<£ & (i) mffl-kfc<D8on&%viT(D—mKi±<Dm^ 

( 2 ) «!»J^#o 5 7!»S60S*96©*!»Jrt«tc**ilA*-fr*fcJ6 
fcj;^ (3) M^O157^S9OM»%0/n-i' Knfib 
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